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THE FROPLEY OF TWLEVISION RELAY SYSTEMS IN USOR

Radic, Lo 9, Sep 1953, ‘oseaw. up 25-29 A. Torantscv
/Flgures referred to are ap;ended./

Th~ 27th Party Congress set {orth the preblem of further deve 2lopment of
lavicion in the USSR, Most »f the technical : rreblens relating to television
t are bein: rclved by Sovict scientists nd enzincers. However, diffi-
:5 ~re belng enccuntered in solving some other very impertant problems.
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One of tlose is the problam of tronsmi tting television ovazr preat dist.nces =nd
in his = we will consid:r s ;.c3ible metheds for solvinz this distance
1roblor .,
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L0 for quite under-

" operetion of a tele-

i pl’\(t.ue ulﬁj in increzcing the height of

vt T the theoreticel cesencency of the tele-

n wen the height ol the tran:mitting antenna,

ts v’ receiving antennzs (8-10 m), ic

in order to inereaze the rodius of

: 1d, it woul’ be necessary to

Lt almost 278 tinen.

antennes are W.m:.i,gd <on
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ite trancmitting antennc.
vision ceater's radiuvs ol actic
"Lth Lon,i&cration for the actue:
siven in Figure 2, Az thic
o /(‘1'::*,,'011 of an ultracho iave
‘exre the transmitting entenna heir

&)

levertheless, the develcrment .7 ic relay lipes is the Iirst and most
#actical colution to the diitance uroblam in televisicn., Thirn method is aleo
¢ conziderable interect beeaure it ozens up a broad eld of activity cor radio
clubi,

G2, Prof ¥, V. Slvakov iron :-:-z'; that airereft be uzed as "flying sup-
>0 sor televisdlon avtennac.  Iic surgested the develcpment of a chain orf redic
~tatione to be Li'ted sn airera’t tc 2 hicight of about 9-10 lm; the dis-
het-een indivicdunl .:tv:.“.v.on«' wuld be about 500-600 km (Figwre 3). It is
eo - ozen thol in f*; der orovide televisicn broadcasts to the Burorcan USSR,
Z e, about 20 aireralt weul® have to be kept continuamlly in the air, i.e.,
S Lottt cadie ;-ula_y insterlietion could replace 10-50 surface stations.
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Lt Clast glance, Prorfessor Shmakov's jroposal is very erpenling. However,
neoe enreful ‘inspection shows that it sufflers from & ;umber of defects, vhose
TOAVal woull reqyuire consideravle monetary expenditures and complex engineer-
ing colutions. These defects include: (?) +the difficulty of esteblishing di-
rectionod communications between airerart .lying great distances apert, go that
the linking airplanes would have to have poverful trensmitters i (2) <ihe great
dependency of the syctem upon the veather -- if an’airplane at one point of the
system could not Tly, the creraticn of 0ll the remaining links o. the system
would be disrupted; cnd {2) che considerabdle éxpensc connocted with the opera
tion of the nilverait,

levertiioless, Ylslov's projoct deserves conslderaticn and o fina) conclu-
cicn ar to 4ts founibility can be made only after the most caroful etudy from
the enginouiing econtaicn ctundpoint,

In the scarch Zer mothods ol solving the dictance problem, seientists have
surned their attentlen 4o the ~ouoibility of using the reflection of ultrashort
‘raven {rom varloug sondueting nurfacos, c.g., tho moon. Aeeording to this pog-
¢1bllity, the sipgnals of on ultrushort-vove television station are directed at
the urfaed of the maon, end the reflected waves return to the ocarth in a wide
cone. The authcrs of this proposal feel that the trunsmiesion of one television
adgnd could 4An thie mannor bs rocedved at any point of one hemiophore (Figure by,

- Is this plan feasible? The vhysical possibility of recolving o rodio ime
oo rofleeted by the moon hus been demonstratod by radur oxperimonts. However,
this doas not momn that 1% 1a rraetical to recsive televisien signale reflectod
Crom the 1oen. A has besn atatod, the distanco problem was encountored in
tulovielon booanes of the need for transmitting a very wide band of Troquencies
e bhe vinture, Al ineresse in the frequoncy btand to be transmitted ontnils an
dnacenge of trangnitio pover. In A report read in May 1263 at the All-Union
fennlon el VHORIR (the AllsUnion Belentilfic and Teohnienl Boalety of Rudio Ingi-
noaring ard Elegtrie fermunientions ), Pref 8, I. Yatuyev shewed that in order to
ehindu n mnonsretluotod Bigna) 74 whieh reception of telovision eignals would be
nootidle, ede veuld lave o build a tranemitter vhess antanna pewar would ba of
the order of 10 billden W, 'he =nergy raquired to supply sush a iransmitter
wotld be groatisr then tliat prodused by 5,000 Kuybyshev hydroelestyie pover gtations.

A pavked esmiiession of the freyueney band weuld make 1% posgible to reducs

blie power vegulyed agiiglderably, Pep etinply, 6 pewer of enly 2,500 kw would Be

. rorpiivad by franesit o band shevd 25 eps wide. New, the frequensy band of the

' slends o & slpgle viature sledent dees net exeesd 85 eps. With this in mind,
rofursey Katayey Bugzested Llud Lt might be pessible to eliminate the sequens
bdal seapsmdssion of vieture elemants by raplacing 1% with a system invelving
Bl e BraRanistion of 8l nals frem each pleture slement on an independent
earrioy fregiensy, However, fnstiyreuntable techniesl diffieulties sre enseuntered
in th- praetieal develspwent of suel a systen.

The plattive 16 divided Suto approkinately 500,000 elements, Oonsequently,
500,000 trangmitters, esoh havd i 1 pawer of 3,500 lav, weuld be yegquired fer pis
miltancong Leatsnlesisen of all tlese elements, The tetal pewer of these transw
wlbters veuld be sliehtly less then in bhe case 6f element-by-element tvanomission
of tha loture, but it is impraetionl te dsvelep a transmitting installation to
verlkt en 500,000 earrdars,

Therators, Peofossey Kabsysy sugpanted that simultencous transmisolon be
Lmdsod to the lines instend ef to “he elements. In this qQaga, seanning of
nach llne would Bo dene in tha ordlnary way, f.a., elemonteby-slemont. Tha ro=
qusney band of sdpnale frow asch line to be tranemitbod would be inerecaed and,
conooquently, the pevay o cach tranamittor weuld have to be inoressed. But than
tho totul nwsber of transndttors eculd he reduesd from 500,000 to 625. Thoe totol
poveT requivad dn this syston weuld be aliphtly greater than that roquired for
simultanoous teensmbosion of .11 Meture aleomenta.
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Vi eomrdan and exnonsive corrutation equipment weuld have to
© et nd receivine unitg 1

the tranerit

be develored !
- n order to transmit all lines
neusly.,  Progens televigion receivers could not receive such trensmis-

cut adapters, Tach ety ~nd toim would have to have specicl relay
T 265t ind ee: SRty vould greatly execed that of ordinery redio re-

FRTITe, in e “olndon, the roblem of cbtaininz hich rowers is not the
Teeter dn evzluating the Pexsibility of thig plan. Instead, we must
ST Shat the surface of th

:@ moon 1s not ideally smeoth ; 1t 1s marked -
taing (reaching 9,000 m), mountain chaing, valleys, ete. Becouge

- Signle arriving ot the reon will not be reflected from 1ts curface
Wobonously,  If the difference in path of the reflected ts
ch the maxdmm frequency of the video 8ignals, phege disto

be cerreeted will oceur, For cramole, if we consider that the average differcnee

in lovels of the -00n's surface 15 § Im, the path difference in the reflected
oo wL1n corregnond o ¢ time difference

of 2 x 1077 sceonds, The time vequired
P2r seanning one linn 1g equal to 6.4 x 2075 geconds, Thus, these values nre of
the e cvdey ef magnitude. Interference of the reflecteq waves could con-
exvbly eduge the total signal received to zerg, Thus, the leng way via i,
“er In ool bhy ghortest vy to the selution of this wnreblem,

Lo 1 She adens erngld-eed thue nee problem, o
| LUy Ines iR 3 ST OECrLting vrnge of tha televicion tranc-
dvineed hut no cengidesatlon hag been ziven to the process of
¢ pleture elinley,

for for zelving the diota

wWhte detadded treviment o o zthods for
elas in ho Teture sipnads 1 18 reeantly
Venld oo 4t nessiols i nuge n ey

ecrpressing the bhond of frequen- :
aipenred in the foreign press. This :
: E In the chort-wave or even in the mediuvii. !
Weve el Sugh tethod ey ©ivgt Fulnented in 1932 by A. P, h'.onst:\.ntinov,
vl Ghyalelnd,

the pleture alimig ) Cne usually
nochecgbonrd vith Lhe linesr dinensicns
ent,  Actuilly, cuch alatureg pre

T, vleture consiats of o lerge nunbep
smller nmedop op larre detalls, and a st1ll

T degliability o reyeodueing all thege do-
CSUCS one Ua enlentate the width of the cormuni -
STORLES oen | inp threngh it, cven thoge of very hich
s usissicon of 1Lodetaidls, On the other hand, the

siderably 17 the fraguanecics ch‘:‘,racterizing the
st branectshod,

AR B

e,

BN MM e kg 2Lly encluglye pe

Qui'rcments, i,e,, ve pust
haad e n . hlgh-rvality pleture apd yet we nust com-
wein: g sliae frogueaey of the leture sipnale in ordey

e entidene oun R

rteleviglien trapsmitier, An eggape from
T, Konst ntiney, Tn un2lyzing the tyre of pletures
il nw tpa of acenning had to be developed in
LSl dote e vould not requlre tha tranemission of oig-
eney slons the oo nications channel, Uilth thin in
ceatal Lot the gudin MY linear cean be replaced by & non-

s fownt Ly
HooorneIndad
et

> oalaeteom baen wongog along w1l the detalls of the ric~
ttlma, the Pine detadls alve chert signals, and the
Tn thy nonliner sean rrorosed by Konetantinov,
Pever the Jarge details vith a high veloelty and over
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cver vilocdty. As a result, the duration of the -ulses
Y ) R

2ils wevld be increased and the spectrum of frequencies

sicn of these pulses would be reduced (Fizure 5).

hods ot statdsticrd mn:lysis of the picture signals, it has been zhowa

k ecille to compress the band of television frequencies
blen was submitted at the Mzy Session of VNORIE

e, a 60-ke band of frequencies might be trons-

bions channel instead of 6 Me. Such e bond could

: lengths of the order of 50-100 m.

= the above zresentation, the most feasible netbod for rapid
distanc. probles in television is that of r2dio relay networks.

ites th2 attroetive feature of having Dosaafl clubs build loenl ;
21t »revida reliable reception of the Moscew Televisicn !
t centers at points remote from them, This weuld open
1 y for radio amateurs. ;

;

Figure 1. 1rinciple of Operation of a Radio Relay :
Line Used Tor Television Transmission
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Fipuwe 2. Grarh of Operzting Redius of an Ultra-
. short-Wive Transmitter Versus Height of the

i ncnltting Antenna for a Fixed Height of the
eivinz Antenma. The Lower Curve (I) Shows

. Change of 4 from 0 to 300 m and the Upper
Cwve (IT), from 1,000 to 10,000 m
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Flewre 3, P, V, Shuakov's 8ystem for Television
Relaying With the el of Radde Reley Stations
Installed oy Alreraft

Plpwwe by Path of & Felevigion 8ignal Meflected !
Frem the Foon in Mwea Different Poritions

I

i
s

Figure 5. Change in the Duration of the Pleture
. Sigm), Effectsd by Nonlineap Beenning: (A) Trang=-
- mitted Pictuye, (B) Form of the 9ignel in Linsay
. 8cuuning, (C) Form of tha 8ignal in Nonlineap
Becanning '
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